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Abstract: People experiencing homelessness (PEH) have a high prevalence of mental ill-
ness and substance use disorder (SUD) and substantial acute and chronic disease burden. 
Transitional care and medical respite programs facilitate a safe transfer for PEH from the 
acute care to community setting. Many medical respite programs practice harm reduction 
strategies that can increase the opportunity for positive program outcomes for PEH with 
SUD. This transitional care and medical respite program evaluation explored program 
outcomes, health care utilization patterns, and comorbid conditions of persons with and 
without SUD. People experiencing homelessness with SUD had similar program outcomes 
and both groups had decreased acute care utilization after program engagement. A high 
prevalence of trimorbidity, which is associated with early mortality, was noted. Opportuni-
ties for harm reduction strategies to promote both social and clinical outcomes are offered.

Key words: Homelessness, substance use disorders, health care utilization, medical respite, 
program evaluation, program outcomes, Elixhauser, trimorbidity, comorbidity.

People experiencing homelessness (PEH) have a high rate of premature death; a 
high prevalence of serious mental illness, acute and chronic diseases, and substance 

use disorders (SUD);1 and a standardized mortality ratio two to five times higher than 
that of the general population.1 Comorbid conditions are common in the population 
and the incidence of tri morbidity (i.e., the combination of mental illness, SUD, and 
chronic medical illnesses), which is associated with premature mortality, is increasing.2 
These poor health outcomes are hampered by multiple barriers to accessing health 
care3 and are reflected in high- cost health service utilization rates.1 Compared with 
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1338 Transitional care program outcomes

those who do not experience homelessness, PEH have 30-day emergency department 
(ED) revisit rates that are 5.7 times higher, and 30-day hospital readmission rates that 
are 1.9 times higher.4

There is a strong association between homelessness and SUD,5,6 and a significant 
number of PEH who are patients in the ED setting report alcohol and substance use.7 
Despite this linkage, there is limited evidence regarding interventions and programs 
that address problematic substance use for PEH.5,7 PEH report that their needs are not 
well met when accessing health or SUD treatment services.5,7 Because PEH frequently 
require health care services as well as SUD treatment, there is an impetus for the devel-
opment and assessment of innovative care models to meet these needs.5,7

Medical respite is a promising model to address the health care and social needs 
of PEH with SUD.8 Medical respite programs offer short- term residential stays for 
PEH who are too ill to recover safely from illness or injury while unhoused.9 Medical 
respite programs vary in organizational models, services provided, and patient popula-
tions served.9 The variety of services provided include case management, clinical care, 
aftercare planning, referrals, transportation to medical services, facilitating meals, and 
more.9 Patient- centered care is a cornerstone of medical respite programs.10 A medical 
respite stay that meets basic needs (e.g., shelter, food, clothing, access to care) allows 
PEH to arrange plans for the future,11 including SUD treatment. Because SUD may 
be a barrier to engagement in medical respite programs for PEH12 and is associated 
with premature program exit,13 programs operate with harm reduction strategies not 
requiring abstinence from substances.14,15

In response to the rising number of PEH being discharged from area hospitals with 
ongoing medical needs, members of our team developed and implemented a two- year 
medical respite pilot program. Program participants demonstrated several positive out-
comes including connection to primary care, mental health care, SUD treatment, and 
improved housing. A pre- post comparison of health service outcomes demonstrated 
decreased hospital admissions and inpatient days and increased outpatient visits.16 These 
data supported funding for an expansion of the pilot program, which is now known 
as Durham Homeless Care Transitions (DHCT).

Durham Homeless Care Transitions was begun five years ago, and a robust program 
evaluation is underway. The present study compares the comorbidity profile of a patient 
cohort who participated in DHCT with those who did not, evaluates DHCT program 
outcomes for PEH with and without SUD, and reports health care utilization patterns 
for DHCT program enrollees with and without SUD before program enrollment and 
after program discharge.

Methods

Study design. This program evaluation used (a) retrospective chart review data to 
explore patient comorbid conditions and determine health care utilization patterns of 
people with and without SUD before, during, and after DHCT program engagement 
and (b) DHCT program data to assess program outcomes. Our primary goals were (1) 
to describe patients referred to and enrolled in DHCT; (2) to report program outcomes 
of DHCT participants including health care utilization before program enrollment 
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and after program discharge; and (3) to report the differential effect of the program 
for patients with diagnosed SUD. The research questions that guided this study were:

1. What is the prevalence of SUD in patients referred to and enrolled in DHCT?
2. What is the chronic illness, mental health, and SUD burden of patients referred 

to and enrolled into DHCT including co-occurring disorders and trimorbidity?
3. Do patients with SUD have program outcomes the same or similar to those of 

patients without SUD?
4. What are the health care utilization patterns of DHCT patients pre-, during-, and 

post- program and how do they vary for patients with SUD?
5. Does a SUD diagnosis predict enrollment in the DHCT program?

This project was reviewed and approved by the Duke Health Institutional Review Board.
Setting and participants. All patients who were referred to DHCT from July 1, 

2016 through June 30, 2020 (n = 497) were included in the study. Health care utiliza-
tion patterns and program outcomes are presented for all people who were admitted 
to the program and discharged on or before January 1, 2020 (n = 125) to allow for six 
months of post- program health care service utilization data.

The Durham Homeless Care Transitions (DHCT) Program. The Durham Home-
less Care Transition Program provides case consultation, medical respite services (a 
safe place to rest and recover upon hospital or medical discharge), and care manage-
ment to PEH with acute or chronic medical issues. It began in 2016 as a nine- month 
intensive case management program with the goal of connecting PEH with ongoing 
medical needs to existing services (e.g., primary care, SUD services, mental health 
care) and supports (e.g., housing, income, family or friends, community groups). In 
time, we realized that not all patients required, or desired, this level of case manage-
ment; therefore, we developed and piloted a novel triage system to determine patient 
medical vulnerability and anticipated program case management needs. The Durham 
Homeless Care Transition Program does not provide direct medical care but connects 
clients to existing community and health care services. The Durham Homeless Care 
Transition Program uses a scattered- sites model for patients, providing housing in 
either double- or single- room occupancy sober houses or hotel rooms.

The Durham Homeless Care Transition Program is administered by Project Access 
of Durham County (PADC) and was primarily funded during the study period through 
programmatic grants, along with lesser amounts of funding from Durham County, 
Duke University Health System (DUHS), and the Duke Outpatient Clinic. All DHCT 
referrals and enrollees were on the SUD spectrum (i.e., at risk for SUD to active 
addiction) and may have had mental illness. The Durham Homeless Care Transition 
Program is grounded in a harm reduction approach that facilitates helping individuals 
connect to resources tailored to their needs such as strict sobriety or reduced intake, 
or medication- assisted therapy (e.g., for alcohol use disorder or opiate use disorder). 
The team maintains connections with local mental health and substance use systems 
in our community and we make referrals as individuals become ready. We provide 
clients with Narcan kits and can connect individuals to needle exchange opportunities.

In line with our harm reduction philosophy, we do not require sobriety for medical 
respite placement or housing placement. The majority of our medical respite placements 
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are in scattered site sober housing settings where we can provide room and board for 
individuals who were recently discharged from the hospital. For individuals who are 
unable to or uninterested in maintaining sobriety, we have provided higher- cost hotel- 
based respite. As we work towards housing plans for our homeless clients, we do not 
require sobriety from individuals who may have SUD in addition to primary medical 
issues; rather, our philosophy mirrors the Housing First approach with a goal of sta-
bilizing individuals’ housing as a first step towards stabilizing their broader health.17

At the time of this evaluation, program staff included an operations director (10% 
effort), a nurse practitioner clinical director (25% effort), a program evaluator (5% 
effort), a program or case manager (1.0 FTE), and a housing specialist (1.0 FTE). The 
majority of DHCT clients were referred by complex care coordinators within the local 
academic health system through an electronic portal. The clinical director, who works 
within the health system, reviewed the referral information and clinical information 
housed in the electronic health record (EHR) and determined whether the client met 
DHCT program admission criteria (Box 1). If the patient met DHCT program criteria, 
the patient was eligible for the program with care management planning for a safe 
discharge back into a community setting. If the patient was experiencing homelessness 
and did not have a safe place to recover from their illness or injury, DHCT provided 
medical respite housing. If the patient chose not to engage with or was ineligible for 
DHCT, the clinical director served as an expert consultant to the referring agency to 
facilitate a safe discharge plan for the patient, which included skilled nursing or assisted 
living facilities.

Once enrolled into the program, the DHCT case manager or clinical director met 
with the patient to complete intake information and added them to the DHCT program 
electronic informatics platform. Intake information included:

1. a Has /Needs form to document items and services that the client already had as 
well as those for which they might qualify,

Box 1. 
DHCT PROGRAM ELIGIBILITY CRITERIA

Patient would be discharged to home if a home were available
Is able to participate in and maintain a safe and harm-free environment
Is expected to follow rules of housing setting which may include abstinence from 

drugs and/or alcohol
Is willing to participate in case management visits and treatment plan
Is competent in activities of daily living (e.g., able to self-toilet, able to prepare 

simple meals)
Is psychiatrically stable (e.g., no active threats of harm to self or others)
Is cleared by physical therapy for home discharge when/if applicable

Note:
DHCT= Durham Homeless Care Transitions
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2. a health survey,
3. a self- efficacy tool,
4. the Vulnerability Index Service Prioritization Decision Assistance Tool (VI- SPDAT, 

Version 1)18 which was included in housing prioritization metrics in Durham, 
NC, and

5. the Montreal Cognitive Assessment (MoCA)19 to assess cognitive function.

The team resurveyed items 1– 3 at three- month intervals during program engagement.
Service frequency and intensity were tailored to individual patient situations and 

the complexity of medical conditions. Services included referrals to medical and social 
service agencies, appointment and transportation arrangements, and accompaniment to 
appointments. Housing needs were assessed upon enrollment and, if needed, a housing 
specialist was engaged to submit housing applications based on patient qualifications 
and preferences. The Durham Homeless Care Transition Program was designed to help 
patients make the transition from the hospital setting back into community care. Once 
clients were medically stable and reliably established with community care providers 
and social service agencies as determined by the clinical director, they were discharged 
from the program.

Data collection. The Durham Homeless Care Transition Program programmatic 
data are housed within two Research Electronic Data Capture (REDCap)20 databases: 
one for referrals and one for participant tracking. Everyone has a medical record 
number from the local academic health system that allows linkage of data between the 
databases. To access EHR data, identifiers for all referrals, including full name, date 
of birth, and health system medical record number were downloaded into an Excel 
spreadsheet and shared with the Duke Health Technology Solutions Analytics Center 
of Excellence (DHTS ACE) for matching within the DUHS EHR, which includes 
outpatient information from Lincoln Community Health Center (the local federally 
qualified health center). Data were abstracted for all matched referrals from the EHR 
go live date of January 1, 2014 through June 30, 2020. Multiple variables at both the 
patient and encounter level as well as diagnoses and financial data were included. The 
cleaned dataset was delivered into a protected computing environment for storage 
and analysis. The Durham Homeless Care Transition Program programmatic data 
were downloaded into an Excel spreadsheet from their individual REDCap databases.

Measures. Elixhauser comorbidity index. The Elixhauser comorbidity index was 
developed to define clinical comorbidities associated with hospital length of stay, 
hospital charges, and in-hospital death.21 The final algorithm included 30 distinct co-
morbidities classified by International Classification of Diseases, Ninth Revision, Clinical 
Modification (ICD-9-CM) codes. In 2005, the algorithm was updated to reflect changes 
brought about by implementation of ICD, Tenth Revision (ICD-10).22 The Elixhauser 
Comorbidity Index is widely used in health services research.23

Defining SUD and chronic conditions. Chronic illness status was assessed by using the 
Elixhauser comorbidity index to determine medical conditions documented in the EHR 
data that preceded the DHCT referral date. Among the Elixhauser comorbidity items 
are Drug Abuse and Alcohol Abuse; participants whose EHR reflected the ICD-10 codes 
for either of those conditions were categorized as Yes for SUD. In a similar manner, 
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1342 Transitional care program outcomes

each of the 30 Elixhauser items were also categorized as Yes or No based on whether 
their ICD-10 code was documented in the EHR prior to the referral date. The follow-
ing additional six umbrella categories of chronic conditions were constructed if the 
subject had a Yes to any of the individual Elixhauser items: (1) Heart Disease included 
congestive heart failure, valvular disease, and cardiac arrhythmia; (2) Hypertension 
included both complicated and uncomplicated hypertension; (3) Diabetes included both 
complicated and uncomplicated diabetes; (4) Cancer included lymphoma, metastatic 
cancer, and solid tumor without metastasis; (5) Mental Illness included psychoses 
and depression (i.e., the Elixhauser descriptive terms) (6) Trimorbidity was defined as 
Yes if the subject was Yes to mental illness, SUD, and one or more Elixhauser- efined 
chronic conditions. (More information on the Elixhauser Comorditiy Index, including 
the ICD-10 codes specific to each diagnoses category, is available at: https:// www .hcup 
- us.ahrq .gov/ toolssoftware/ comorbidity/ comorbidity.jsp.)

Statistical analyses. We used descriptive statistics to categorize the health care 
utilization and demographic variables. Substance use disorder group (Yes and No) 
characteristics were compared using t-tests for continuous variables and chi- square 
tests for categorical variables. Normality of continuous variables was assessed to satisfy 
parametric analytic assumptions. With the binary outcome variable of acceptance into 
the DHCT program (Yes or No), logistic regression was used to evaluate a set of can-
didate predictors. For DHCT participants, analysis of utilization of hospital resources 
(ED visits, inpatient admissions, total bed days, and observation encounters) pre- DHCT 
enrollment compared with post- DHCT discharge were conducted as change scores. For 
variables such as number of admissions that were counts in nature, Poisson regression 
was used to compare the SUD groups. All analyses were conducted using SAS 9.4 (SAS 
Inc., Cary, NC). Significance was assessed at p = .05.

Results

In the four- year period beginning July 1, 2016 through June 30, 2020, the DHCT program 
had 576 referrals of 497 unique individuals. Table 1 presents participant characteristics 
of (a) all referrals, (b) participants with and without diagnosed SUD, and (c) DHCT 
program participants. The mean age of people referred to the program was 50.5 ± 11. 
The majority were men (68.6%), non- Hispanic Black (61.2%), had diagnosed SUD 
(66.3%), had public insurance (42.4%), and were referred from the academic health 
system (61%) (Table 1). Of referrals who were not accepted into the program, 290 
had documentation regarding the reason. The top five reasons for program exclusion 
included: 1) unable to contact (22%), 2) the person refused (17%), 3) no medical need 
(12%), 4) higher level of care required (11%), and 5) not experiencing homelessness.

On average, PEH referred to DHCT had high comorbid chronic illness, particularly 
heart disease, hypertension, chronic pulmonary disease, and diabetes. The Durham 
Homeless Care Transitions program participants had greater prevalence of these and 
other chronic illnesses compared with the cohort not enrolled in the program. Addi-
tionally, almost three quarters of DHCT program participants had SUD, 73% had SUD 
co-occurring with at least one chronic illness, and more than half had trimorbidity 
(Table 2).
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Greater than 90% of DHCT program participants obtained or maintained a primary 
care medical home, obtained or maintained connection with a medical specialty care 
provider, and received medication assistance (Table 3). More than 75% had facilitated 
access to transportation, improved their housing arrangement, and reconnected with 
family or friends. Program participants with SUD were more likely than those without 
SUD to obtain or maintain SUD treatment (61.1% vs 36.7%; p = .019) and obtain or 
maintain mental health care (66.3% vs 46.7%; p = .054). There were no other statisti-
cally significant differences in program outcomes between groups. Patients who were 
uninsured were less likely than those with public insurance to be enrolled into the 
DHCT program (OR = .466; .276 to .787), and those with SUD were more likely to be 
enrolled (OR = 1.662; 1.021 to 2.704).

A comparison of health care utilization in the six months before program enroll-
ment and six months after program exit demonstrated that DHCT participants had 
lower average counts of hospital admissions (1.63 vs .62; p < .0001), bed days (16.37 
vs 5.41; p < .0001), and ED visits (3.25 vs 1.71; p < .0001) (Table 4). Comparing health 

Table 1.
PARTICIPANT CHARACTERISTICS

Characteristic n, (%)  

All 
referrals 
(n=497)  

With SUD 
(n=330)  

Without 
SUD  

(n=167)  p‑value  

Accepted 
into DHCT  

(n=125)

Sex .03
Female 156 (31.4) 93 (28.2) 63 (37.7) 31 (24.8)
Male 341 (68.6) 237 (71.8) 104 (62.3) 94 (75.2)

Age in years, M(±)a 50.5 (11.0) 49.3 (10.2) 52.7 (12.2) .001 51.1 (9.8)
Race/Ethnicity <.0001

Non-Hispanic Black 304 (61.2) 212 (64.2) 92 (55.1) 85 (68.0)
Non-Hispanic White 146 (29.4) 104 (31.5) 42 (25.2) 37 (29.6)
Other/Missing 47 (9.5) 14 (4.2) 33 (19.8) 3 (2.4)

Referral Source .58
DUHS 303 (61.0) 204 (61.8) 99 (59.3) 69 (55.2)
Other 194 (39.0) 126 (38.2) 68 (40.7) 56 (44.8)

Insurance Statusa .22
Public 202 (40.6) 140 (42.4) 62 (37.1) 62 (49.6)
Private 12 (2.4) 5 (1.5) 7 (4.2) 1 (0.8)
Uninsured 183 (36.8) 118 (35.8) 65 (38.9) 30 (24.0)
Mixedb 100 (20.2) 67 (20.3) 33 (19.8) 32 (25.6)

Notes:
aAt referral
bOf the 100 mixed, average proportion private=13.3%; public=44.6%; uninsured=42.1%
DHCT= Durham Homeless Care Transitions; DUHS= Duke University Health System; SUD= Sub-
stance use disorder
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care utilization six months prior to enrollment with utilization during the program 
revealed a decrease in mean admissions (1.63 vs 1.00; p = .0002), bed days (16.37 vs 
8.87; p = .004) and an increase in outpatient visits (6.78 vs 17.63; p < .0001). Patients 
without SUD had higher mean observation encounters than patients with SUD (.47 
vs 1.27; p = .007).

Table 2. 
ELIXHAUSER SCALE DIAGNOSES OF PARTICIPANTS,  
% WITH CONDITION*

Elixhauser Chronic Condition  

DHCT non‑
participants 

N=375  

DHCT 
participants  

N=125d  p‑value

Heart Diseasea 63.9 73.6 .045
Pulmonary circulation disorders 10.9 18.4 .02
Peripheral vascular disease 15.6 20.8 .21
Hypertensionb 67.0 77.6 .01
Paralysis 6.6 6.4 .71
Other neurological disorders 31.8 32.8 .48
Chronic pulmonary disease 40.4 45.6 .06
Diabetesc 33.4 47.2 .005
Renal failure 21.2 28.8 .08
Liver disease 26.2 27.2 .71
AIDS / HIV 5.1 5.6 .79
Cancerd 8.4 12.0 .19
Rheumatoid arthritis 5.1 5.4 .79
Coagulopathy 15.9 15.2 .77
Obesity 28.3 28.8 .94
Substance Use Disordere 64.8 74.4 .02
Mental Illnessf 64.4 68.8 .37
Mental Illness + one or more chronic condition 62.0 66.4 .38
SUD + one or more chronic condition 61.2 73.0 .02
Trimorbidityg 47.7 54.1 .22

Notes:
*3 of the 122 unique Subjects in DHCT were in the program 2 times
a Heart Disease = congestive heart failure, valvular disease, and cardiac arrhythmia
b Hypertension = complicated and uncomplicated hypertension
c Diabetes = complicated and uncomplicated diabetes
d Cancer = lymphoma, metastatic cancer, solid tumor without metastasis
e Substance Use Disorder = alcohol and drug abuse
f Mental Illness = psychoses and depression
g Trimorbidity = mental illness and SUD and one or more chronic condition
DHCT= Durham Homeless Care Transitions; SUD= Substance use disorder



Ta
bl

e 
3.

 
D

H
C

T 
PR

O
G

R
A

M
 S

ER
V

IC
ES

 R
EC

EI
V

ED
 F

O
R

 P
AT

IE
N

T
S 

W
IT

H
 A

N
D

 W
IT

H
O

U
T 

SU
D

Pr
og

ra
m

 O
ut

co
m

e 
n 

(%
)

 
A

ll 
pa

rt
ic

ip
an

ts
 

(n
=1

25
)

 
W

ith
 S

U
D

 
(n

=9
5)

 
W

ith
ou

t S
U

D
  

(n
=3

0)
 

p‑
va

lu
e

 

O
bt

ai
n 

/ m
ai

nt
ai

n 
pr

im
ar

y 
m

ed
ic

al
 c

ar
e 

ho
m

e
12

0 
(9

6.
0)

91
 (9

5.
8)

29
 (9

6.
7)

.8
3

O
bt

ai
n 

/ m
ai

nt
ai

n 
sp

ec
ia

lty
 c

ar
e 

pr
ov

id
er

11
2 

(8
9.

6)
83

 (8
7.

4)
29

 (9
6.

7)
.1

9
Re

ce
iv

e 
m

ed
ic

at
io

n 
co

m
pl

ia
nc

e 
as

sis
ta

nc
e

11
9 

(9
5.

2)
90

 (9
4.

7)
29

 (9
6.

7)
.6

7
Re

ce
iv

e 
m

ed
ic

al
 in

su
ra

nc
e 

as
sis

ta
nc

e 
57

 (4
5.

6)
40

 (4
2.

1)
17

 (5
6.

7)
.1

6
O

bt
ai

n 
/ m

ai
nt

ai
n 

m
en

ta
l h

ea
lth

 c
ar

e
77

 (6
1.

6)
63

 (6
6.

3)
14

 (4
6.

7)
.0

54
O

bt
ai

n 
/ m

ai
nt

ai
n 

su
bs

ta
nc

e 
us

e 
di

so
rd

er
 tr

ea
tm

en
t

69
 (5

5.
2)

58
 (6

1.
1)

11
 (3

6.
7)

.0
19

Re
co

nn
ec

t w
ith

 fa
m

ily
 / 

fr
ie

nd
s

96
 (7

6.
8)

70
 (7

3.
7)

26
 (8

6.
7)

.1
4

Es
ta

bl
ish

 su
pp

or
t s

ys
te

m
s i

n 
th

e 
co

m
m

un
ity

77
 (6

1.
6)

57
 (6

0.
0)

20
 (6

6.
7)

.5
1

Es
ta

bl
ish

 o
r m

ai
nt

ai
n 

an
 in

co
m

e 
so

ur
ce

77
 (6

1.
6)

56
 (5

9.
0)

21
 (7

0.
0)

.2
7

Im
pr

ov
e 

ho
us

in
g 

ar
ra

ng
em

en
t

98
 (7

8.
4)

73
 (7

6.
8)

25
 (8

3.
3)

.4
5

En
ha

nc
e 

ac
ce

ss
ib

ili
ty

 to
 tr

an
sp

or
ta

tio
n

11
1 

(8
8.

8)
84

 (8
8.

4)
27

 (9
0.

0)
.8

1
At

 d
isc

ha
rg

e 
ha

d 
M

ed
ic

ai
d 

or
 o

th
er

 h
ea

lth
 c

ar
e 

in
su

ra
nc

ea
83

 (6
6.

4)
64

 (6
7.

4)
19

 (6
3.

3)
.6

8
Re

ce
iv

e 
ot

he
r c

om
m

un
ity

 se
rv

ic
es

85
 (6

8.
0)

68
 (7

1.
6)

17
 (5

6.
7)

.1
2

N
ot

es
:

a O
f a

ll 
pr

og
ra

m
 p

ar
tic

ip
an

ts
, 3

6 
ha

d 
in

su
ra

nc
e 

at
 p

ro
gr

am
 e

nt
ry

 a
nd

 4
7 

ac
qu

ire
d 

in
su

ra
nc

e 
du

rin
g 

th
e 

pr
og

ra
m

D
H

C
T=

 D
ur

ha
m

 H
om

el
es

s C
ar

e 
Tr

an
sit

io
ns

; S
U

D
= 

Su
bs

ta
nc

e 
us

e 
di

so
rd

er

[3
.1

7.
75

.2
27

]  
 P

ro
je

ct
 M

U
S

E
 (

20
24

-0
4-

26
 2

0:
46

 G
M

T
)



Ta
bl

e 
4.

  
D

H
C

T 
PR

O
G

R
A

M
 P

A
RT

IC
IP

A
N

T 
H

EA
LT

H
 C

A
R

E 
U

TI
LI

ZA
TI

O
N

 P
R

E,
 D

U
R

IN
G

, A
N

D
 P

O
ST

 P
R

O
G

R
A

M
 A

T 
+/

- 6
 M

O
N

TH
S

Va
ri

ab
le

 
M

(±
)

 

SU
D

 (+
)

 

SU
D

 (–
)

To
ta

l

p 
va

lu
e 

SU
D

b
Pr

e 
N

=9
5

 
D

ur
in

g 
N

=9
5

 
Po

st
 

N
=9

0
 

P 
va

lu
es

a
Pr

e 
N

=3
0

 
D

ur
in

g 
N

=3
0

 
Po

st
 

N
=2

7
 

P 
va

lu
es

a
 

Pr
e 

N
=1

25
 

D
ur

in
g 

N
=1

25
 

Po
st

 
N

=1
17

3
 

p 
va

lu
es

a
 

A
dm

iss
io

ns
1.

82
 

(1
.5

8)
1.

22
(2

.0
1)

.7
3

(1
.2

5)
<.

00
01

 / 
.0

05
1.

03 (.7
6)

.3
0

(.6
0)

.2
6

(.8
1)

.0
00

7 
/ <

.0
00

1
1.

63
(1

.4
7)

1.
00

(1
.8

2)
.6

2
(1

.1
8)

<.
00

01
/ .

00
02

.2
4

Be
d 

da
ys

17
.1

1
(1

9.
3)

10
.6

9
(2

6.
54

)
6.

67
(1

9.
03

)
.0

00
2 

/ .
04

3
14

.0
2

(2
0.

93
)

3.
11

(7
.5

0)
1.

23
(3

.2
9)

.0
04

 / 
.0

04
16

.3
7

(1
9.

72
)

8.
87

(2
3.

62
)

5.
41

(1
6.

90
)

<.
00

01
/ .

00
4

.5
6

ED
 v

isi
ts

3.
71

(3
.3

4)
3.

37
(4

.1
5)

2.
03

(3
.7

8)
.0

00
6 

/ .
46

1.
80

(1
.5

8)
1.

23
(1

.4
5)

.6
3

(1
.2

4)
.0

05
 / 

.0
8

3.
25

(3
.1

2)
2.

86
(3

.8
0)

1.
71

(3
.4

2)
<.

00
01

/ .
27

.3
5

O
bs

er
va

tio
n 

En
co

un
te

rs
1.

22
(4

.5
7)

1.
57

(2
.8

2)
.7

9
(2

.4
0)

.3
4 

/ .
49

.4
7

(.8
6)

1.
27

(1
.6

2)
.4

8
(.8

9)
.8

4 
/ .

00
7

1.
04

(4
.0

1)
1.

50
(2

.5
8)

.7
2

(2
.1

4)
.3

5/
 .2

4
.9

2

O
ut

pa
tie

nt
 

V
isi

ts
7.

19
 

(9
.5

7)
18

.7
3 

(1
8.

92
)

5.
54

(7
.9

0)
.1

9 
/ <

.0
00

1
5.

50
(5

.8
8)

14
.1

7
(1

4.
60

)
6.

63
(9

.0
5)

.4
4 

/ .
00

4
6.

78
(8

.8
4)

17
.6

3
(1

8.
02

)
5.

79
(8

.1
5)

.3
2/

 <
.0

00
1

.3
0

ED
 R

ev
isi

t
30

-D
ay

 
16

.7
%

11
.1

%
15

.4
%

.7
6

60
-D

ay
27

.8
%

14
.8

%
24

.8
%

.2
1

90
-D

ay
 

35
.6

%
18

.5
%

29
.6

%
.0

9

N
ot

es
:

a Pr
e 

to
 p

os
t c

ha
ng

e 
/ P

re
 to

 d
ur

in
g 

ch
an

ge
b SU

D
 (+

) v
er

su
s S

U
D

 (-
) p

re
 to

 p
os

t c
ha

ng
e

c Pa
rt

ic
ip

an
ts

 w
ho

 w
er

e 
no

 lo
ng

er
 in

 th
e 

ar
ea

 to
 re

ce
iv

e 
ca

re
 o

r h
ad

 d
ie

d 
du

rin
g 

or
 w

ith
in

 si
x 

m
on

th
s o

f p
ro

gr
am

 e
xi

t w
er

e 
no

t i
nc

lu
de

d.
D

H
C

T=
 D

ur
ha

m
 H

om
el

es
s C

ar
e 

Tr
an

sit
io

ns
; S

U
D

= 
Su

bs
ta

nc
e 

us
e 

di
so

rd
er

; E
C

= 
Em

er
ge

nc
y 

de
pa

rt
m

en
t



1347Biederman, Sloane, Gamble, Sverchek, and Daaleman

Discussion

This study explored health conditions at referral and programmatic outcomes and 
health care utilization patterns of PEH before and after engagement with a homeless 
medical respite and transitional care program. Considering the program’s use of harm 
reduction strategies, we found it notable that there was a lack of difference in outcome 
for participants with and without SUD. All DHCT program participants, both with and 
without SUD, demonstrated increased access to social services including exiting the 
program with an improved housing arrangement, income source, health care insur-
ance, and established support system including reconnection with family and friends. 
These findings are like those in the few studies that report social outcomes of medical 
respite.16,24– 26

Although we cannot directly attribute these outcomes to harm reduction strategies, 
prior research has demonstrated that PEH with SUD have had positive clinical outcomes 
in harm reduction environments. For example, Beieler et al.14 demonstrated success-
ful outpatient parenteral antimicrobial therapy for 64% of patients with a history of 
injection drug use treated in a medical respite program. Harm reduction strategies in 
their program included information on needle exchange, Narcan kits, safer injection 
practices, and opiate replacement therapy for patients who were interested.14 More 
recently, Beieler at al.27 demonstrated that patients who had a bundle of interventions 
that included medications for opioid use disorder begun in the inpatient setting had 
increased odds for clinical cure of serious infections during their medical respite stay. 
Risteau and colleagues15 implemented a managed alcohol program to decrease the 
potential for alcohol withdrawal and increase compliance with COVID-19-related iso-
lation and quarantine orders for PEH and those who could not shelter in place. Early 
program outcomes showed that patients were able to adhere to isolation and quarantine 
orders and noted no serious adverse events or deaths during the two- month program 
implementation phase.15

The National Health Care for the Homeless Council (NHCHC), the preeminent 
authority on homeless medical respite, has published medical respite standards.28 
Outcomes associated with Standard 5 (Medical Respite Program Assists in Health 
Care Coordination and Provides Wrap- Around Support Services) include facilitating 
connection to primary, mental health, SUD care, transportation, housing, and benefit 
programs, as well as access to social support groups including family and caregivers. 
Future medical respite research and program evaluation should highlight these impor-
tant outcomes as well as the more frequently reported findings of changes in health 
care utilization and associated cost savings. An important contribution of the current 
study is that both PEH with and without SUD attained these outcomes. Although 
not designed as SUD treatment, medical respite serves as an important connection to 
medical and mental health care as well as SUD treatment for PEH.

Health care utilization is a metric frequently used to demonstrate medical respite 
program value. Consistent with prior studies, following a transitional care or medical 
respite program, patients had decreased hospital admissions,16,28,29 fewer bed days,16,29 
and less ED utilization. 29 The current study demonstrates these decreases in PEH with 
and without diagnosed SUD. Our study did not evaluate hospital readmission rates, 
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however others that did showed promising results.4,30,31 Future medical respite program 
research and evaluations can work to replicate these findings, which may help with 
medical respite program initiation in new areas and sustainability for existing programs 
as well as attract the attention of funders and insurers.

Expanding Medicaid in the remaining 12 states that have yet to extend single adult 
coverage and including medical respite as a Medicaid- reimbursable service may assist 
with establishing and maintaining medical respite programs as well as achieving more 
positive outcomes for PEH (a highly marginalized group). It is important to note that 
PEH, especially those who had little to no contact with the health care system prior 
to an injury or illness, may not achieve decreased utilization. Exploring other metrics 
is warranted, such as hospital risk mitigation for safely discharging PEH, increased 
provider and discharge planner satisfaction, increased patient satisfaction, improved 
health system public image, and alignment of health system priorities and values with 
the larger community.

Like previous studies, PEH in our study exhibited a high prevalence of chronic illness, 
SUD, and mental illness; co-occurring disorders (i.e., mental illness or SUD with one 
or more chronic conditions) and trimorbidity were also particularly high. While not a 
new classification, reports of trimorbidity among PEH are increasing in the literature. 
Trimorbidity is a complex multimorbid condition as the associated illnesses often 
potentiate one another32 and, for PEH, are associated with risk for unplanned hospital 
admissions33 and death.34 Vickery and colleagues2 demonstrated a substantial increase 
in trimorbidity of PEH in Minnesota with rates increasing from 7.9% in 2000 to 16.3% 
in 2018.2 In a study by Stringfellow et al.35 39% of current or formerly PEH who were 
engaged in primary care met trimorbidity criteria. In the current study, almost half 
of PEH referred and not accepted into DHCT and more than half of DHCT program 
participants had trimorbidity as evidenced by EHR documentation. People experiencing 
homelessness with trimorbidity have different needs and care considerations from PEH 
without trimorbidity.35,36 Further research to determine the prevalence of trimorbidity 
in larger cohorts of PEH, including initial EHR review or validating self- reports of 
trimorbidity in the EHR, is warranted.

To our knowledge, this is the first study to explore medical respite program out-
comes and health service utilization before and after medical respite engagement by 
PEH with and without SUD. The study has several limitations. First, the small sample 
size, particularly for program participants, limits statistical analyses and generalizabil-
ity. Second, participants had varying lengths of time and levels of engagement with 
the program, and it is unclear if there is a dose response relative to medical respite 
care. Third, the study used a pre  / post design rather than a comparison or control 
group, which limits the strength of the associations and outcomes reported. Fourth, 
the indicator of SUD comes from codes assigned to participants by practitioners in 
the medical setting, not a formal SUD evaluation. Because of this, participants may be 
mislabeled as having SUD without undergoing proper evaluation that would indicate 
SUD. Alternatively, other participants who actually have SUD may be underrepresented 
because they were not coded as having SUD in the clinical setting. This could explain 
why the evaluation shows that participants who were not categorized as having SUD 
still utilized SUD services. These limitations notwithstanding, the study contributes to 
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the existing knowledge base on medical respite outcomes and demonstrates how these 
outcomes are attainable by PEH with and without SUD.
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